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* NOTICES * 
t.Tfcsdocumenth^ 

^^shows the word which can not be translated. 
3 .1n the drawings, any words are not translated. 




[Claim(s)] f ivin detai i ed pattern exposure, and is formed on a 

[Claim 1] The mask pattern which ^^^^^^ission section which makes the light of the 
transparence substrate It const * J^gfl P«etrate, and the optical transflective 

reinforcement which contribute .to ex P°^^ S ^ch does not contribute to exposure 
section which makes the light of the .""^^jJ^S^ was made to shift the phase of 
substantially penetrate. And by ^^^^S^La this optical transflective section 
the light which passes this optical tr^sfle^ve se ^f 4 mission sect ion It is the phase shift 
differ from the phase of the light which Pf s ^ sa ! d section good as the light which passed 

ma sk which enabled it to hold ^Xtns^T^n *nd the optical transflective section 
near the boundary section of said light ^^k ^hScterized by constituting said optical 

constitutes said thin film being ™ ly *tn^d Sv tt oxy gen content of the matter which constitutes 

[Claim 3] The phase shift mask cha ™^ according to claim 1 or 2. 

said thin film being 35 to 60 atom % m toe ^ e ™ hage ghift mask according to claim 1 to 3 

phase shift mask given in 5. k ,„,,i^ i, aohase shift mask blank used as a malenal of a phase 

[Claim 7] The phase staft mask bhmk wh cb formi me min fl, m whieh eons.* of 

7 
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* NOTICES * 

! .This document has been translated by computer. So the translation may not reflect the on gl nal 

2 I S* 8 ?diows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
8S1L. Appneatton] This invention 

loimprove L resolution of an imprint pattern, and its matenal. 

[Sption of the Prior Art] A phase shift rnas, is_ used [in the ease ;~~ S phase 

of the phase shift mask of this is kno™ k ttem formed on a 

[0003] A phase shift mask given [ this ] m ~ sect ioS which makes the light of the 

transparence substrate It constUutes from ^ and the optical transflective 
reinforcement which contributes to exposure ^ranu y f tribute to exp0 sure 

section which makes the light of the mnforcemenl which Q^es^t^c ^ ^ ^ ^ 

substantially penetrate. And when ^^^^^Ll this optical transflective 
of the light which passes this optical transflective '^*° n '^ p f ^ light which passed the above- 
section become the relation substantially ^^^^^Tbo^s^on of said 
mentioned light transmission ^section to [^^^SSSd^ mutually and suits, it enables it 
light transmission section and the optical ^^/^ f a phase shift mask is called the so- 
tohold the contrast of the boundary f^^^SSSive section will serve as two 
called halftone mold phase shift ^^J^^mtB exposure light substantially, and the 
functions of the protection-from-hght ^™Zs WftTS pbS shift mask does not need to form 

LTJat^ 

and it also has the description that Sove-mentioned halftone mold phase shift 

[0004] By the way, the optical ^f^J^^^ SL of light transmittance and the 
mask needs to have the optimal value ^^^Zml fo have to fulfill both conditions to 
phase shift engine performance Here, ^^ rt ^ 0 J^ Bdkot constitutes the optical 

transmittance and the amount <^^^^S^o or more kinds of ingredients of a high 
section into two or more layer ^^.^J^f^ow permeability layer's mainly adjusting light 
permeability layer and a ^.P^T^SS^iu^ the amount of phase shifts by the high 
ttansmittance to a predetermined value, andraainly sectional view of the phase shift 

permeability layer. Dmy_ngl and ^f^J^^^^J^ctoxc. The example shown 
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by e, Made SOG (spring ^ spta-on g*«g2 «to gg. fitaU, >»» 
SOG film 12 on this chromium film 13. 

quantity permeability layer and chromium was "^^^g^m the etching medium of a 
Jermeabflity layer when perform** l^^^^SSSm *~ SOG film 
different class needed to be used in the ^""^^Jk chromium film 13. as the etching gas 
12, and the time of etching the low Pf^^^J^w in order to suppress side etching - 
which etches the SOG film ^^^eJ^is of a fluoride system is used. 
CF4, CHF3, SF6, C two F6, NFS, CF4+H2, and CB F3 ete. toe g ^ ^ ^ ^ 

on the other hand, low transmission ~ a layer - ^ t^on* ^ is performe d within the same 
and C12 etc. - it is necessary to use chlorine-based gas It W etching gas, and may disturb 
etching system, a possibility that front etching -0*w * while the need of preparing 

etching conditions will come out. Moreove nv ^ ±e time and effort 
an etching system too much for etching by ^SSta one etching system was 
which transports a substrate to tiieetc hi »8g« matters, such as dust, adhering to a 

needed, and there was a problem that a Possibi Wy o 10 s defect algo came 

[0008] This invention is made under anabovj » j rint of high resolution is 
at a comparatively simple process. 

[Es for Solving the Problem] The phase ^^^^^^SS 
above-mentioned technical problem (^^"^JSSSJS^tutes from the light 
detailed pattern exposure and is formed on which contributes to exposure 

transmission section which makes ™£«SL which makes the light of the 

substantially penetrate, and the ^^S^Smtially penetrate. And by making the 
reinforcement which does not «f^*TO^ 0 ^^ which passes this optical 
phase of the light which was made to s ^3Xti v 7Lction differ from the phase of the light 
Lnsflective section, and passed this ^^^^S mask which enabled it to hold the 
which passed said light transmission section K» the bounda ry section of said 
contrast of the boundary section good " ^gSJ^rtton denied mutually and suited. It 
light transmission section and the optical ^^^Xansflective section from a thin film 
insiders as the configuration which constituted said ophca 1 tomstt nent , md is a 

which consists of matter which uses oxygen a metaU «uUU con of a configuration 1 It 
mode of this configuration 1 . (configuration 2) J*»P™~™2k metal of the matter which 
considers as the configuration characterized^ by £e ^Z ^ t ^^on 1 or the phase shift 
constitutes said thin film being ^^^^g^S «yge«i content of said thin film 
mask of 2 It considers as ^. caa6 ^^^S^ Cor eUher of 3. (configuration 4) In a 
being 35 to 60 atom %, and ^^^^^^^c^mi^ characterized by being 
configuration 1 or the phase shift mask of 3 It ""^^^^^ttttes said thin film is a 
whatllso contains nitrogen in the ^»^ 5 ^^^2^Lk of a configuration 4 It 
mode of a configuration 4 further. C°ffi8™^^^of^ainoiint of nitrogen and the amount 
considers as the configuration ^characterized iby ^^oT^is a configuration 4 or a mode of 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 
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which considers said thin fifrn as the -f^ZS^^^*^ 
oxygen in the thickness direction than the part of the others near me »° • configuration 1 
invention (Configuration 7) It is the phase shift ™^^"^£Z™ zeli by forcing the thin 
thru/or one phase shift mask of 6. 1'™' d ^* e "K™« main component on a 
fifrn which consists of matter wtach . ^ "^^St ^ <S»*» 8 > 111 ,he phaSe 

S3 mSat of to mattefwhich constitutes said thin film being moiybdenum. 

oxygen, a metal, and sili«. = andte phase shift engine 

the optimal value demanded about the bothsides ol ng fte ftct ^ _ mm film 

performance, in addihon, this tnventton "^^L m „l vb denum, a tantalum, or a 

which consists of matter which "sea oxygen a ^ «™ P ' ' is suitable as an ingredient which 
tungsten), and silicon as a main configuration element rnttns jsts othigh 
conltitu.es the optical ttWlecttve Sutton. M^™__t^k»«* of a mask can be 
films, thickness can be formed very thinly, therefore ^tti pane constitute from 

made small while being able oSrgency, such as pattern 

— to ^configuration 2, the description of a 

SSftES* S ^etnfigurSn 3, the outing optical tta.sfiec.ive section of a property 

P^Snt^ 
°con^^^ 

content which has the property in which ^^^Xoxygl content which has the property in 
although the interior is lacking in acid ^sistoee «nce J»W transmiss ion section 

The fragment sectional view^wing fire {^-^^S^ 
for flte example of this invention, and ^^ H ^*lf^ ha ^ shift mask and phase shift mask 

transmission section. c„h<?trate ("dimension; 0.09 inches in 5 inches 

zi^t^z^ii^^^^ ^ - <Md of a 

molybdenum silicide (MoSiON) which ato uses for example , 
matter which uses oxygen, molybdenum, and silicon i as a mam con g example, since it 
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performance, oxygen content (atomic %), nitrogen content (atomic %), Thickness d (angstrom), and 
^5m^SS£^ of phase shifts is set to phi and wavelength of n and exposure 
light i is set to lambda for a refractive index, Thickness d is the following (1). It is determined by the 
formula. 

d^W/360) x {lambda/(n-l) } .... (1) and (1) In a formula, ^^^^^^00 
SsmisLnse^ 

SnTcan £ oxygen contSt of the thin film which constitutes the optical 

-tent of the content of the oxygen 
of the thin mm which constitutes the optical transflective section or oxygen, and nitrogen ] up by 
makTne draSS i into a table. In addition, in drawing^ , the case where it was the range which can 
netS ^ac^l resistance was ****(ed) for 2 hours to H2 S04 (120-degree C heat concentrated 

SSS^S^^ «* acce p' ed in at a11 although there 316 ° and change was 

T00221 In d rawing 5 examples 1-3 are examples which constituted the optical transflective section 
from I ulSoT molybdenum oxide silicide (MoSiO), and examples 4-9 are examples which 
rnn^tituted the optical iransflective section from a thin film of oxidization mtnding molybdenum 
snS^ON^ Armm_ these, an example 9 is an example to which the content of oxygen was 

m o^few tinngs near the front face from other parts in the thickness direction of a thin f hn. 
^23] T^e mature procedure of the phase shift mask of an above-mentioned configuration is 

S&ft l^^oj^ion-shell 2a which consists of a thin film (examples 1 - 
[0024J As shown in arawinK f , r examp i es 4-9) of ox dization nitndmg 

f&t^o^l^Xl'-S in which formation of optica, difiusion-shell 2 a «> m ti to tes 
S^Sol^l SLn a thin film of molybdenum oxide silicide (MoS.O), cames out 

^MArcactant spatter performs using the mixed target (Mo:Si=l :2-mol%) of molybdenum (Mo) 
[0026 A reactam span » f« * flta f 1400 . 2 000A of thickness on the transparence 

£S £_ mi xed^ amb^i SnTspZs (Ar;90- 8 0%, O2;10-20%, and P— .5x10- 
3 t^of an ajgon Ar) Id oxygen (02). In addition in .he case of *«'^ d '" 
2000 A of thickness in the mixed-gas ambient atmosphere of an argon (Ar 85 and oxy^n 

d tn (Xon; P Si) by fonning the thin film of ■^mM 2W 5x10- 

?rr:f^tnirr?s„r tt o^ 

(%), and an axis of abscissa expresses the location of sputtenng nme amount (mmute), ..e., the 
A-esist film is formed on optical diflusion-shell 2a of the phase shift mask blank 
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wmmmm: 

W this case, i. is CF4+Q2 as etching gas. What .s necessary tsjnst tn nse 

Se^ 

Jits ra"S ^reven if constitute, from fita of one layer, 
nitrogen, and thickness at this time. 

rEffecl of the Invention] As explained in full detail above, even if it constituted 1 the opt ical 1 
W^Z£«* the phaTe shift engine performance. Moreover, smce a refractive mdex 
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Cm a v^point of detergency, such as pattern breakage at the tune of washing, or tailing. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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